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etching process to a body 
leacs is less than chat - ? • 



JlP ""' Pat ° nt L * id -°P- Plication mo. H.i 9ei 9-8205 

[title or the ikve::ticn: 

RES IN- ENCAPSULATED SEMICONDUCTOR C-VICS 

:' CLAIMS] 

-• A resi.-.-e.ncapsulated semiccr.ductcr device ; S -- 
3 lead frame which is shaped i., accordance with a twc-scec 

hickr.ess ci* i.-.r.er 

e lead f-a-e clar.k, 
comprising: 

ir.r.sr leads having the thickness less thar. that of the 
leac frame blank; and 

terminal columns integrally connected tc the inner 
leads and having the sane thickness with the lead frame 
blank, the terminal columns possessing a column-shaped 
^figuration which is adapted tc be electrically connected 
:o an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. and exposed 
zo the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 
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1 



M- ; t c o ., c 
• — - y l S 

9-820J 



surfaces incl-dino a f * - S t 

s... cCe< a second surfs- 
third surface and a four,:, surface, :he firs: s , rf£re .... 
Pushed with one surface of a remaining po.ticT c ^- - 



; e " having the sane 



■■-zkr.ess with the -.«-.■ ----- 
- blank while being opposed to :h e second surface."-"-- 

of :.e third and fourth surfaces having a ccnrJV^ 
° e?rSSSe - tOWard :he ^.side of the inner lead. 



2- A resin-encapsulated semiconductor devic- .-.- 3 
a lead frame which is shaped in accordance with a twc-steo 
e--=hi,g process to a body wherein a thinness of inrj- 

leads is less than ;- 6 * . 

— - - w..« .eao frame blank, 

comprising: 
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ir.,er :ea tfs „.„„, :hick , ess ^ ^ ^ ^ 

-esd frame blank; and 



*" e * — th. lea, tra „. 

:ermi " Si " lu - s P~..«l«9-. colu m „- shaped 
~.«*«..i M „ hich is adaptM te ^ electricany conneccM 

to an external c itcuic . the „ c „ inal columns aisoosM 
outside , ; tn. inner iea . s .„ , ranner such tfijt ^ 
coupled t, th# inner lMd . in a diiecUon ottho9onaj ^ ^ 
thickness-wis. direction ^^^^ ^ ^ 

^« t.raUn.2 colu „ ns belno expose<J m outside ^ 

resin encapsulate, each i„„. t leaa possessing . rcctanoular 
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cross-section end havino fou- s — *.-•• • , 

surface, a seccnd surface, a ----- «...*.„ 

---.c»e ar.c a f c u r* 

surface, the first surface be-, f- shed witi . „ a 
£ remaining portion of :- s ,-- er - ead _^ 

the second surface, and each cf the t.-.ird a.-.d fc.rth 
surfaces having a concave shape depressed toward ,he inside 
cf the inner lead. 



3 • "• K - e -esin-encaosula-a- e * - -■ , 

• cr.cuctcr device as 

= -ai-ed in claims 1 or 2, v-e — •- ^ 

a se.-,.;;-:uc:or chip i s 

received inward o- -he ---<»- ■ ^. ■ 

.ae .....e. _eacs, and electrodes of the 

semiconductor chio a- e p " * 

*-P a-e e.e «.. y connected to the inner 

ieads through wires, respectively. 



<- The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame has a die pad, 
and the semiconductor chip is mounted onto the die pad. 

5. The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 

6- The resin-encapsulated semiconductor device as 



3 



clawed in claims 1 or 2, where:, the semiconductor r .._ 
f " :,Md by " eenS ° f i«-^«in 9 adhesive to :he S£ "_. 
surfaces of the inner leads on cne surface there- 
-•r.e electrodes are located, and the electees cf [■ 

se-i conductor chio are e --ec 

• e.ec. -:c.:y .connected to the f;-« 

surfaces of the inner leads through wires, respectively. 

The resin-encapsulated semiconductor devi-- ss 

clawed in claims 1 or 2, wherein -he se--o.~- 

~- Jfc 5 .^iwOn:u::o r chip ; s 

-----«--.v -.» be .l.e-.ridiy eo,,.=-.. S :a the ir ; n . r 

i=£-s:i£s saaiPTim or res :kvsi.7:ohj 
;r:-:uD or re: invention) 

-!>• Present inv.r.-.it,, re'e-, s - 5 . 

-.-e ?s ,: i:ea s .„ iccnductcr c . evi=e cj?abie o; ^ ^ 

--.=•,,.-.,,,„, for .„ incr..,. <„ -.„. „.,.*... of a „ a 
proM.», „„ ich ... C8u$ed Jn „ Jociltion uich 
position shift and cepl.n.rity of .„ outer ,„„. 

(DESCRIPTION OF THE PRIOR ART) 

FIG. 15 ,a, shows the configuration of a generally 
k80WB resi "-*""P^ated semiconductor device (a plastic 
lead frame package,. The shown resin - encapsuIated 

semiconductor device includes a die pad 15 U having a 
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semiconductor chip :s 2 Q .-.ou.-.ted thereon, 

» - electrica.iy connected , c , he assoc^ " 

— r : e5is 2522 fc:med irte ' 

.. " " -- = *r ieac 

W " SS "30 for e:ec:r:ca:;v - — 
tips of the inner leads 1512 - -- e h . ■ "' 
ser._r=.nductor chip 1520, and a resin , 5<0 
semiconductor chip : 520 :c pr= _ £ct ^ ^ " 

i52: *_•«, external st-ess-s 

"• s or = =c--ar.inants. This res- — 
encacs... :£tec - semiconductor device, arte 



•"Ounti-c -- e 



•—«= c_.es oy encapsulating se . ; ._ 
...... . ' se..._cn=uctcr chip 2520 

tne resin. Zr. -«,_.•_ 

' .es... -e.-.capsuiated semi =o,duccer 
oevice. the r.ucber of the ian . r Ieads , 5 

6 ~= nc '-^-5 PSQ's 1521 of e.-,,-^ H 

c " duc ' :cr chip 2520. 

• £ --c!, r:3. 15fb) shows the conf 

--r or. cf a monolayer lead 

-ra.-r.e used as a.-, assembly member cf ^ 

e - es i"-encapsu2ated 
se^con-uctor device shown in F ~. -5- e K 

.5o. such a lead frame 
-nc.uoes the bonding oad , 

* ot mountino the 

semiconductor chip, the inner leads 1522 -o h*_, 

idi^ w0 be electrically 
connect to t ,« «„ icono , JCIOr ch;p _ egttr jsj3 

'•' irt " rai "» "»« »» i5 :o be 

electrically connected to the 

tne associated circuits. This 

IMS « r „ ing „ supp=rt the entsre ^ 
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::: -.- 
of resi.-. 
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Such a lead frame is formed frcm a highly tc.-.cuct , v* 

Swch as a cobalt, 42 ailoyfa kl-t* a'W. - 

alley by a pressing working process cr a- — 

r P-'::r£5. 

= • :3{bj(Oi is a cross-sectional view take, alr.-.r t.-.e 
line ri--2 cf r-G. 25(b) (<) . 

r.ece.-tiy, there has been crowing demand 
--nia-.-riratic- and reduction in thickness 
encapsulated semiconductor device employing lead frames 
like the lead frame (plastic lead frame peckaceJ and 

inCr "" Cf * = -sin-encapsulated 

se-iconductcr packace as e " e~- - 

e.e , apparatuses are 

-iniaturirec progressively and the decree of the 
integration cf semiconductor dev.ee increase progressively. 
Thus, recent resin-encapsulated semiconductor package, 
particularly quad plate package -TPs ) and thin quad fiat 

packages (7Q-? S > h£ve eac - „_ e ._- 

' --eo._y increased number cf 

pins. 

lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by press working. However, lead fra.es 
having a large number of fine inner leads to be used for 
forming semiconductor packages having a large number of 
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w i - r. 



Pins .... f . brS „t.d by a «,.,„ e . , 

working. ~"*" - 

The etching process f 3r , ^ ^ ^ _ 

-*i-t inner leads w-ii: be described here--a-^- 

-ference :o sic. U. rirsc, a :: ?? e r ,:; cv „ 

Chia She " Cf 3 Shleta — - erir of c.23 „ : . -, a . 

frame blank i< 10 ) is cleaned serf— i y ( rr- .,, , 

a photoresist, such as £ w«s, r ... e ....... 

e -=se:- pr.oz cresist 

= -tai.,i,g potassium dichrcmate as a sensitive , s .~ 
spread in photoresist fi:. s : „; cver sh . ^ q . 
-he thin film as shown in r:z. I-:.-. 

Then, the photoresist - « 

s c . e exposed, through a 

-ask of a predetermined oa--*~ - i .• • 

.-«= .o l-g-- emitted by a 

high-pressure ir.ercurv : e -=, a --- -- a 

a— ...e .bin sneet is immersed 

*..»...,.« „ ,no„n ; , r:0 . :<(c) . the 

proc„ s . . usshin , precess 4M such _ tKen ^ 

cont. 4ni „, fttrle eMerie . , ^ ^ 

»P--y.a a 9alnsc the tMa sfc „_. „„ „ ^ 

portion, of ,„..„,.„ ,„.„ :<i0 noc coate<j 

p.tc«rn,d pho,or„ist fiX,s :o2 o 5 o ,„« inner lea(Js of 
predefined si2es a „ 3 shapes a . e ;opmed as shoun ^ ^ 
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ThM - •••«« «:„ .... ........ 

P««««d i.h- sheet :<;„ is ,. as „ e , . "'" " ■"' 

-<:«:. Pr.d. t . rained , r „, z . ... e 

"" h « «« .»...<„ ?o;s ,,, i5 s , s ;'.. 

... _ -x«-on. F.-. a .-. err .. ; ... es ., a iirs 

* 2 " d «• P« ^r„.. e . ... . 

•" e=:i=r - « - «.-«„,,. =e .. =sr . = , ...... 

— u., s ,,. ,,, sst ,.. ;:i:;i ; cf - 

e.cr.ea :ro, both the majo- 

* ..ie etching process, -: - •• s . 

5 W ' hen :ead frame 

' 3 - ia —»--P.c. shape, that ,, e 

^ a '-°-- e Si Possible 

-r.tervals between the lines a-e ■- -u„ „ 

w . e — ««°« of 50 to 20C% 

W " 5aic ^«»« of the thin sheet. From -h. • 

rrom the viewpoint of 

-orming the oute- i.jh u 

lead having a sufficient strength 
generally, the thickness of s k. - hin fih 

0 - hln sheet be about 

v.a^D mm or above p lirfcK#t 

rur.her.ore, the width of the inner 
leads must be in the range of 7 0 to 80 Dm , 

v; to 80 Dm for successful 
wire bono ing . when the etching orocess as in 
_ y ■ cess as illustrated < n 
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fine rips thereof are arranges" at a pitch of abc- 
ixrl'.' 



However, rectn: ( T.:r.: c :::e 

* * - - c 

ser.i conduct or package requires i.-.r.er leads arra.-.red 
pitches ir. the range cf C.13 to :. :5 .t.t., far -. 
C.-cS --. When a lead frar.e is fabricated by prccessir.r 
-hir. sheet of a reduced thickness, the stre.-.cch cf -. 
outer leads cf such a lead frame is not large enough 
withstand external forces that .-.ay be applied thereto . 
the s-bsec^e-z processes including ar. assembling proce: 
a.-.d a chip mounting process. Acer rci.-.ri y, there is a :<„•.; 
to the reduction of the thickness cf the thin, sheet t 
enable the fabrication of a -mute lead frame having fir 
leads arranged at very small pitches by etching. 

An etching method previously proposed to over coir, 
such difficulties subjects a thin sheet to an etchin 
process to form a lead frame after reducing the thicknes 
of portions cf the thin sheet corresponding to the inne: 
leads of the lead frame by half etching or pressing to for* 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise ir. 
accuracy in the subsequent processes when the lead frame is 
formed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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iS UR "-i»'«ctory. the inner leads cannot be fcrr.ec 

-ac-ess and a dimensional ecccracv 

' " • : ~ = " the 
-eao frame accurately f 0: bc . s , . 

T , e..£ £ 

placemeking process must be repeated tv; 



:s r.akir.c 



25 



--^ricatir.; excess intricate. : , a:sc _ eC£5S£ . ? . 

repeat a platemaking process w, = e when the tntcness 

pertiens of the thin sheet correspond-: „ - he -. e ! 
-ads is reduced by half etching before subjecting the 
sheet to an etching Pro cess for forming :h . lead 
which also makes the lead frame racriceti.-.o 



frame. 



process 



■"-•"-«-*. -us, this previous 

:s practical lead frame 



Thus, this previously proposed etching . ethod 



~ SS " >e- been applied 

fabricating processes. 



:sf3j£cr :<atte?.s to be solved =y 7 , £ :nV ent:on; 

Cr. the other hand, because a ofech among inner leads 
made narrow as the number of terminals is increased. it 
- considered important to know whether a problem is caused 
or not in association with position shift or Ccplanarity of 
an outer lead when implementing a chip mounting process 
Accordingly, th . present izvsnZLOn hag ^ ^ ^ ^ 

effort to solve the problems occurring in the related art, 
and an ob;ect of che present invention is to provide a 
resin-encapsulated semiconductor .evice capable of meeting 
=he requirement for an increase in the number of terminals 



resolving problems which are caused in £ssoc . 
• pcsi-.icr. shift and coplanerity c: £ , 0 ,- :er 

! MEAN'S rCS SOLVING 7HS SuSJE — .\'.-.77£r.S; 

According to one £so«><-- _ -- „ 

• — -•• e Present 

-ere is proved a resir.-e.ncapsulated semiconduc: 
-•ir. 5 a lead frame which is shaped "in acccrdan: 
twe-step etching process to a body wherein a th- 
inner leads is less than that = f the lead f r£ - 

comprising: inner leads havi.-.r c- -■«-.«. • 

- w»c..ess .ess 

= -* =.*:• lead frame blank; and terminal colons i: 
==r.nectad tc the inner leads and having the same t 

WiZh IeSd frame bl >"*> = •"■• --erminal columns ? c 

a column-shaped configuration ,~ izh is eda?red 

electrically connected to an »>::•:- = ' 

columns being disposed outside of the inner leac 

SUCh " h " sh «* ae c«Pi«* so the inner lea 
direction orthogonal to the thickness-wise di 
thereof, the terminal columns having terminal P 
arranged on top ends thereof, the terminal portion, 
made of solders, etc. and exposed to the outside b« 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate, each inner lead possessing a recta 
cross-section and having four surfaces including a 
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surface, a second surface, a : :- ird surface ar.d a f- 
surface, the first surface be;:.: flushed w ::r , cne sur-' 
of a rer..a.r.ing poitior, of zr.e ir.r.er *^a^ -~ 

w . . a v _ . . ^ ...» c 

thickness with the lead frame cle.-.k while cei.-.r = - 

the seco.-d surface, and each cf zr.e third a-- 
surfaces having a concave shape depressed reward r.-.e ms: 
cf the inner lead. 

According to another aspezz of the present invenric 
there is provided a resin-encapsulated semiconductor cevi 
-sir.c a lead frame which is shaped in accordance wi-.h 
twc-ste? etching process to a body wherein a thickness 
ir.r.er leads is less than that cf the lead frame blani 
comprising: inner leads having the thickness less than the 
=f the lead frame blank; and terminal columns integral! 
connected to the inner leads and having the same thirknes 
with the lead frame blank, the terminal columns possessor, 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina: 
columns being disposed outside of the inner leads in e 
manner such that they are coupled to the inner leads in £ 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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posses.-ing a rectangular cross-section and hav:.- 
sWfaces including a first surface, a se ccr.d surface, a 
tnirc surface and a fourth surface, the first surface re-- 

flushed with one surface of a -e-a . 

- - r .- z~ r z t.-.e 

inner lead having the seir.e thickness with the lead f.a-e 
clan* while being opposed to the second surface, ar.d eac.-. 
of the third and fourth surfaces having a concave shape 
depressed toward the inside of the inner lead. 

According to another aspect cf the present invention, ' 
a se-i conductor chip is received inward cf the inner leads, 
and electrodes fpads) cf the semiconductor chip are 
electrically connected to the inner leads through wires, 
respectively. According to another aspect of the present 
invention, the lead fra-.e has a die pad, and the 
semiconductor chip is mounted onto the die pad. According 
to another aspect cf the present invention, the lead frame 
dees not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a _ rei-nf orcing fastener 
tape. According to still another aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present ir.ve.it ion, the senico.-.c 

chip is fastened to the second surfaces cf the inner •»»- s 
oy bu.-pc thereby t. be electrically connected to tne - 
leads. In the above descriptions, in the case - - a - -_ a 
terminal colu.T.ns have terminal portions whir:- are a--a--«- 
on tcp ends cf the terminal cclur.ns, with the ;er.-.:v ' 
portions made cf solders, etc. and exposed to the outside 
beyond the resin encapsulate, while it is the norm that the 
ter.-.ir.el portions comprising the solcers, etc. are exposed 
to tne outside beyond the resin encapsulate, it is not 
necessarily required ' for the terminal portions to be 
projected beyend the resin encapsula:e. Moreover, while it 
is possible to use the outside surfaces of the terminal 
columns while they are not encapsulated by the resin 
encapsulate and they ere exposed to the outside, the 
outside surfaces of the terminal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 

[ WORKING FUNCTIONS) 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono-layered lead frame shown < a r:s . ., {b , 

required, 'it ;s possible to provide a ser.tccr.duc 

in which r.o protl-., are caused in assent.- 
ptsition shift end colplanarity cf the outer le*~* 
particularly, -.he use of a mult i- ? i~ e d ; es= £n; _ e 
in a r.ar.ner -.ha-, inner leads have a thickness less 
that of -.he lead frame blank by a two-step etching prccess. 
that is, the inner leads are arranged at a fine pLzzr.. zar 
-eet a demand for an increase in -.he pi- number c* --- 
semiconductor oevice. Furthermore, by using -.he lead frame 
which is fabricated by a two-step etching process as will 
be described later with reference to FIG. 1, the second 
surface of each inner lead has copianarity, and is 
excellent in wire-bending property. _- n addition, since the 
first surface of the inner lead is also a flat surface and 
the third and fourth surfaces are depressed toward the 
inside of the inner lead, the inner leads are stable and 
copianarity width upon wire bonding -process can be 
enlarged. 

(EMBODIMENTS) 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. First, 
a resin-encapsulated semiconductor device in accordance 
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with a first embodiment cf the present invention 
described hereinafter with :e:>:er.:e to F T Gs 
FIG. 2 (a) is a cress-sect :c~.al view -f 
encapsulated semiconductor device zzzzzzLr.z zz 
embodiment cf the present invention.. FIG. :s a 

sectional view of an inner lead taken along the 1;- 
of . IG. 1(a), and FIG. 1(c) is a crcss-secticnal vi- 
terminal column taken along the line B1-B2 cf .FIG. 
Moreover, FIG. 2(a) is a perspective view c f the 
encapsulated semiconductor device according to the 
embodiment of the present invention, FIG. 2(b) is a 
view cf the resin-encapsulated semiconductor device o 
2(a), and FIG. 2(c) is a bcttcm view c f the 
er.capsvlazeo semiconductor device of FIG. 2(a). in F 
and 2, a drawing reference numeral 100 represents a : 
encapsulated semiconductor device, 120 a semiconc 
chip, 122 electrodes (pads), 120 wires, 230 a lead 1 
121 inner leads, 13iAa a first surface, 131Ab a s 
surface, 231Ac a third surface, 231Ad a fourth surface 
terminal columns, 133A terminal portions, 132B 
surfaces, 233S a top surface, 223 a die pad,, and ■ 
resin encapsulate. 

In the resin-encapsulated semiconductor dc 
according to the first embodiment, as shown in FIG. 
the semiconductor chip 110 is placed inward of the ; 
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iS ~ be see, 5..,, e- G 

"»i«.-.o,-c-.c- : , ;? ^ ^ 



- •= . : 
£= 125 a-. : 



s.r.are rhsrec: which i s cp^se- -_r :r 9 
rherscf where -_h e e i ec ..^. 

5 " =is "--- j «« »« £ ,e .„.„,.„.. ' # .;; ::=a 

... ;s e:e= ; .- ;:i: ; y cer .. t „. s . = . ?e s9=: _ ^ ^ ^ _• ^ 
= : --!•.« i.-.r.er lees 231 through -.:-.e wire 125 „, ... 

essr -* s " ss be:ue " «• ««--.»e.p«i„.< 'seJc";::":." 

•phi.v.d by -=..--.;- ; -.he .-e s ;--e-=e=s .... « 

device :;: v «« . " 

~* J !»=--""•• ..eft bpi.-.o r ..d. 

« « ..".r. Oft . Frlr . s . d c; .. = ,, : 

«« — ft.3 pc„ tM , oft ,-e =o.c ........ 

--- « -.ft. : 1MM1 c= ,_ 5 rts?ec: ,., s , v ^ 

»<»... R c.p.«:. M „„ s „., du: .. =r 4 . vlc . e . th> _ 

=.• p.,«, t i , va , :;= ,, 1: is ro: sectsser ,;; 

structure, ss shown in rT G •> #xi 
-r.r.e ls used c4n b . ldopted 

-n. l«d ...-.„. „o „..„ ln tne « niccndue:or device 

' ,i8k * 1 - 1 ' 8 " --■» *«< .30, „ hi ch 

. coo.oo.- e, sho „„ iB „ s . , M ;s sh>pM ^ ^ 

.«*in, proc..,. u „ d th . iead frame no ^ ^ 

WO nee inner leads „, uhich ^ shapea ^ ^ 
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thickness less then chat of - e ~vp- - * 

other portions. Cam bars 156 serve as a w _ 

er.icpsulatir:^ the semi conduc ; -r c~ ; - * ; o -~ 

* w - * a resir. 

• : = rs:ver ' though :he lead frame 13CA which ;s ::; - itei , 
by etching to have the ccr,:c-.- : as. show.-. p £ . , 

used ir. this embodiment, the lead frame is not limited :c 
such a cc.-.tcur because portions except the inner leads 131 
ar.d the terminal columns 133 are not necessary. -The inner 
leads 111 have a thickness of <c Cm whereas the portions 
of the lead frame 130 other than the-inner leacs 131 have a 
Sickness of C..15 mm. which corresponds to the thickness of 
--he lead frame, blank. The ether portions of the lead frame 
130 except the inner leads • -1 may not have the thickness 
=-* 0.13 mm, but have a thickness of 0 . :25 ^. 0<50 ^ whicJj 
is thinner. The tips of the inner leads 131 have a small 
Pitch of C.12 mm so as to achieve an increase in the number 
of terminals for semiconductor devices. The second face 
!31Ab of the inner lead 131 has a Substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in TIG. Kb), because the third and fourth faces 
131Ac and 131Ad have a concave shape which is depressed 
coward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 
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occur i„ the inner leads 111 irrespective of whet.-.er 
"- nn6r :e5ds 131 is io "S or not. The inner leads hav 
contour, * : shown in FIG. 9 (a,, - n which the tics ef 

inner leads 121 are separated one ----- s 

- . w... «■ ■ • ~ - / j: 

prepared by the etching process, and the ir.ner leads ar 
resin-e.-.capsulated after mou.nti.-.g the se.r.r cer.duc- r - --• 
therecn as will be described later.' However, where th 
inner leads 131 are long in their length and have , 
tendency fcr the generation cf twisting therein, it -c 
impossible to fabricate the lead frar.e by etching to have 
the center as shown ir. ? I3. ij.). Therefore, after 
etching the lead frame in a state where the tips of the 
inner leads are fixed to the ejecting portion 1313 as 
shown in FIG. PCcMO, the ir.ner leads 132 are fixed with 
the reir.fcrc-o tape 160 as shew.-, in FIG. 9(0(0,-. Then, 
the connecting portions 1315 which are not necessary in the 
fabrication of the resin-encapsulated semiconductor device 
are removed by a press as shown in TIG. 9(c, (/n>, and a 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of the 
resin-encapsulated semiconductor device will now be 
described with reference to FIG. e. First, the lead frame 
130A, as shown in FIG. 9(a). which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 131Ab of the inner leads 131 are 
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directed upward (FIG. Sia]). 

T.^en, the se.uicor.o'ucic . 

cie pad 1-5 such era, the ,, : ; I:M of t , 5 ^ _~ 

=:-.ip 210 cn which :he e:e»::;c S 

- --- c.e srre.-.re-. = 

ctrectec upward ;riG. 3(c)). 

Next, after the semiconductor chip 210 
o^o the die pad 225, the electrodes cf ... 

semiconductor chip 210 and the second surfaces 23lAb cf th J 

inner leads 132 are bended with c -w e . ,. e .. 

c.e. using wires 1 1 C 

<'-"G. E(c)). 

S-secuently, encapsulation is carried cut with the 
conventional resin encapsulate 2 « 0 . Thereafter, 
-.necessary portions of the lead frame 230 w h i c . ... 
P-truded fro,, the resin encapsulate 2<0 are cut by a ores, 
-.o fore terminal column, 223 . nd e2se . fc . >id# BBrJ-=M 
1333 of the terminal columns 233 :?25 . 8(d))> 

Then, the dam bars 235, the frame portion, 237, etc 
of the lead frame 130A a, shown in FIG . ~ 9 are removed. 
Next, the terminal portion, 223A each made of the semi- 
spherical solder are arranged on the outer surface of each 
terminal column 233 to fabricate a re,in-enca P sulated 
semiconductor device (TIG. 8(e)). 

Thereafter, the protective frame 180 is arranged by 
-ear., of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 



20 



of the terminal colors 123 are covered rherebv 
Slf)). At this time, the protective rrar.e IrC fur.ct irr.s - 
reinforce the semiconcuct or device. In r:her -..crds, 
protective frame 2 6 C serves tr prever.t moisture :r:: 
leading ir.to a cap between the resir. er.carsulet e ' ar.d 
terminal colons cue to the fact that the sice surfaces : : 
the terminal columns are exposed to the outside, wherery a 
crack is not formed in the semiconductor device and the 
breakage of the semiconductor device is avoided. However, 
persons skilled in the art will readily appreciate that it 
is not necessarily required to provide the protective frame 
lEC. Also, when such an encapsulating process by the resin 
is carried out using a desire: -eld, the encapsulating 
process is implement ed m a state wherein the outer side 
surfaces of the terminal columns of the lead frame are 
somewhat protruded out of the resin encapsulate. 

A method for etching the lead frame of the first 
embodiment will now be described in conjunction with the 
attached drawings. FIG. 11 * is of cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of the firsz embodiment. In 
particular, the cress-sect i cnal views of FIG . 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 
In FIG. 11, the reference numeral 2110 denotes a lead frame 
blank, 1120A and 1120B resist patterns, 1130 first opening. 
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US 

1140 second openings, 115C first concave portions, 1! 
second concave portions, 1170 flat surfaces, end llrC 
etch-resistant layer. First, a wate.-- soluble casein resi 
using potassium dichrorr.ate as a sensitive agent is rcatec 
ever both surfaces of the lead frarr.e blank 111: .-.ace c: = 
42t nickel-iron alloy and ha vine a thickness cf about C.l: 
rrjT:. Using desired pattern plates, the resist filrr.s are 
patterned to form resist patterns 112CA and 112-C3 having 
first opening 1130 and second openings 114C, respectively 
{FIG. 11(a)). 

The first opening 1 1 30 is adapted to etch the iead 
frarr.e blank 1110 to have a flat etched bottom surface to a 
thickness smaller than that of the lead frame blank 1110 in 
a subsequent process. The second openings ilO are adapted 
to form desired shapes cf tips cf inner leads. Although 
the first opening 1130 includes at least an area forming 
the tips of the inner leads- 1 1 1 C, a topoiogy generated by 
partially thinned portion by etching* in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1110 formed with the 
resist patterns are etched using a <8 3e " ferric chloride 
solution of a temperature of 57 "C at a spray pressure of 
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k?/S " ! - The «««»• ■»•««« -» = ..-*«.,.«, 

o; -. ia . „.,,„ flr> . . ecejses ::j5 ^ ^ ^ ^ 

=c-.-.o» „.,. 4 d , ?: , , e8 

of -.he lead blank .. 

Al-.hs-.-3h both surfaces cf -.he lead f_- £ - 9 

simultaneously etched in , he ?rir , firv """" 

,. . • ? r s c e s s . 

-- -s net necessary to simultaneously et- ..... 

• * " surfaces cf 

"• e Iramt blank liio. rs* 

ihe reason why bcth surfaces c* 

-~al ti.te taken for the o---= — --^ 

?---*-.. c.s secondary ete.1i.no 

processes is less than that -sJc— <- -~ 

-oX... . r .e case cf etching of 

=--.v one surface cf the leas *-=- e 

- - =- e c -=--.< cn which - - e 

pattern 2220B is fcrmed. Subseoue— •• 

•* e ^--' — •« surface 

prrviied with r^e * ; ~ c - _ ■ 

-• —5. .-.=„..„ :: 50 .-.. ? . cti v. Jy 
.-.*.•».*„.,« „ et . B . lt „ sx , aciaic ;ype mr _ w66 _ 

layer 11B0 so as to fill U p 

up ...e -.rst recesses 1150 and to 

cover the resist pattern ::20A (TIG. : i(cn . 

It ^ not necessary to coat the etch-resistant laye- 
»" -er the entire portion of the surface provided with " 
the resist pattern U20 A . However, it is preferred that 
the etch-resistant layer HBO be coated over the entire 
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Pert i or of the surface formed with the firs: recess, 
and first oper.-ng 1233. as shown 1 1 c ) , fc — , 

is difficult to cost tne etch-resi*:ant layer ll = : = 
the surface portion including the first - e - i!ei . 
Although the etch-resistant layer 11 = 0 w £ x emplovec ; 
embodiment is an alkali-soluble wax, any suitarl 
resistant to the etching action of the etchant soiutt: 
remaining somewhat soft during etching may be used, 
for forcing the etch-resistant layer -160 is net limit 
the above-mentioned wax, but -ay be a wax of a jv-se 
type. =i-ce each first recess 11=0 etched by the or 
etching process at the surface forced with the oa 
adapted to 'era a desired shape of the inner lead t: 
filled up with the etch-resistant layer 1280, it is 
further etched in the following secondary etching croc 
"he etch-resistant layer 1150 also enhances the mechar 
strength of the lead frame clank for the second etc 
process, thereby enabling the second etching process t< 
conducted while keeping a high accuracy. • it is 
possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The.increc 
spraying pressure promotes the progress of etching in 
direction cf the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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portion of the surface forced with the first recess- 
end first opening 1133, as shewn in. ?1Z . 11 tz) , :e:; 



s c; 



it to coct tr.e etch-resi*:ant layer 1 If C z 



:he surface portion including 
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Although the etch-resistant layer 1150 wax er.pl eve d : 
e.T.boci^er.t is an alkali-soluble wax, any suitari 
resistant to the etching action of the et chant s c 1 u 1 1 : 
regaining somewhat soft curing etching rr.ay be usee, 
for forming the etch-resistant layer 12 80 is net 2ir.it 
the above-nenticned wax, but may be a wax of a JV-se 
type. Since each first recess 1150 etched by the pr 
etching process at the surface ferried with the pa 
adapted to for.-?, a desired shape of the inner lead t; 
filled up with the etch-resistant layer 1180, it is 
further etched in the following secondary etching croc 
The etch-resistant layer 12c0 also enhances the r.echar 
strength of the lead frame clank for the second etc 
process, thereby enabling the second etching process ti 
conducted while keeping a High accuracy. It is 

possible to enable a second etchant solution to be spr, 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The incree 
spraying pressure promotes the progress of etching in 
direction of the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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surfaces „1A. of the tips of the inner leads as ^ . 

2, are flushed with one surfaces of remain-no > - 

of tne inner I 2a ds having the sar..e thickness with ,, 5 ;^ 

frame while being o?p:s ed - 5 - ; . e Sftcon(f _ ^ 

---.-.r, = r. 

the third and fourth surfaces are formed :c have a cenra- 

s.^pe which is depressed toward the inside cf 

leads. Where a semiconductor chip i s rr.ou.-.-.ed ers - k# " M Z] 

surfaces :31Ab of the inner leads by means of bumcs — -J 

electrical connection therebetween, as in a 

=evice according to a third embodiment as «<;: he described 

hereinafter, an increased tolerance for the connection dv 

" Ur?S ^ G ' CZtLr ' d whM ^ e surface 13 1Ab fcas a 

concave sha P e depressed toward the inside of the inner 
lead. To this end, an etching method shown in FIG. 22 is 
footed in this case. The etching method shown in FIG. 12 
is the same as that of FIG. ia association with its 

Primary etching process. After completion of the primary 
etching process, the etching method is c6nducted in a 
manner different from that of the etching method of FIG. U 
in that the second etching process is conduced at the side 
of the first recesses 1150 after filling up tfc . second 
recesses „ 60 by the erc ,. resisc layer 

completely perforating the second recesses 1160. At this 
ti-. by implementing the priMry e:chir<g 

at the side of the second openings 1K0 is performed in a 
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sufficient manner. The cross se-- 0 - P ---_ • 

• • ~- ec. .r.r.e; 1 e a e , 

including i-.s tip. f erred ir. ecccrcar.ee - he ....... 

.T.,".noc of TIG. 12, ha, a concave shape eecressee to,,- 

ir.side of the inner lead at the serene surface :; 1A c, .,3 
shew- i r . -T- 6 ,- z] _ 

The etching method in whic- 

— r orccess :s 

conducted at two separate steps, respectively, as ir. that 
of FI3S. 21 and 12, is generally called a "twe-step etehtnc 
method". This etching method is advent aceces in that a 
haired fineness can be obtained. The etcntrc method used 



- = fabricate the lead frame 23C, tf the ftrst embodiment 
s-wn in TZG S involves the twe-step etehtne method and 
the method for forming a desired shape of each lead frame 
Portion while reducing the thinness of each pattern 
formed. - n particular, the etchtng method makes it 
possible to achieve a desired fineness. m accordance with 
= he method illustrated in "Gs. 21 and 22, the fineness of 
the tip of each inner lead 131A formed by. this method is 
dependent on the shape of the second recesses 2160 and the 
thickness c of the inner lead tip which is finally 
obtained. for example, where the blank has a thickness t 
reduced to 50 th . lRR . r lescis C5n ^ a fineness 

corresponding to a lead width Wl of 100 Dm and a tip 
Pitch p of 0.15 mm, as shown in FIG. 21(e). in the case of 
using a small blank thickness t of about 30 Dm and a lead 
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width wi .of 70 Dm, it is possible to form ir.r.er le- 

having a fineness corresponding : r an inner lead - 

0.12 ..xt.. Of course, it may be possible to fzrr. inn-- 
having a further reduced tip pitch by adjuscir.r zr.e z 
thickness t and the lead width w: .. That is sa 
inner lead tip pitch p up to 0.08 a blank thickness j 

to 25 Cm , and a lead width Wl up to <C C.t car. zi 
obtained . 



In the case where twisting cf the inne: 



Leads dees net 



occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG . 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
compared to those of the first embodiment, the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner leads are bound to each other 
by a connecting member 131B as shown -in FIG. 9(c) (<). 
Then, the connecting member 1313 which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) (<) are cut to 
obtain the lead frame having the contour shown in FIG. 
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5(a). a reir.forcir.c tace ■ a 



generally used, £s shown ... f _ 

Peering membe; 1213 is c , : cf , fcy =; & ' 

the cc.-.tcur shewn ; , r: -. S . c .. 0; . £ „-..'..!"".. 

=>v-c« is counted cr. the :r ._ 8 e _. 

r * infcrci -" ' 8pe a ^ ch " -ere,,. A; , 0 , J^^' 
' "cr.cu;;cr device • s . . _ 



cocoon where the lea, fra.e still has ,,. raoe "l.. 

Zll.z.2 illustrates a cut ccrticr.. 

-r-e tip cf the i.-.r.er lead 111 = - ... d 

-- -6cd ;ra-e used 

» *»« - r: S . rft . :;= 

-°- A an etched f: £ - su-*s-* 

Sw.. e .e : seccr.d surface) i3ifb 

>-:~..y = .-«.;,.. ..„.„ ;h . w ,_ K . =?Desi;e ^ 

""*••"' " " I,!> "* 1 PO -' :i " " •-■» tip. wh,„ v ic w ea Sn 

t,. «.-.«*» cf th . in „ er ;eaa : ,, ck , ess . Ihus _ [)-e 

« --•>. inn., :,. a „„ . cr „,. ses:!onal shjpe havin? 

opposite wide surfaces t„ . K .• 

u..aces. To this end, although either of 

the opposite surfaces of ... .„. 

-ne „.p ; 3:A can be easily 

electrically connected to a semiconductor device ,not 
show.,, by a wire 220A or 12DBf ^ embodiment inustrates 

the use of the etched flat su-'a-e ^ r 

su - c - e for wire-bonding as 
shown in FIG . 13(Ow a) _ Tr 

Ma,. in tIG . l3> a reference numeral 
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131Ab depicts an etched flat surface, 2 32Aa a surfed - ; 
lead frame blank, and 221A and 1215, respectively, * clac^- 
portion. In the case of ;-13. 12,3; -.a;, -;- ere h£s 
particularly excellent in wire-bcr.dir.g property, ceca.se 
the etched flat surface does net have roughness. TZZ. 
121") shows that the tip 12315 cf the inner lead c; — e 
lead frame fabricated according to the process illustrated 
in FIG. 14 is wire-bonded to a semiconductor device. In 
this case, however, both the opposite surfaces of the 
1321B of the inner lead are flat, but have a width smaller 
than that in a direction of the inner lead thickness. In 
addition to this, as both the opposite surfaces of the tip 
13313 is formed of surfaces of the lead frame blank, these 
surfaces have an inferior wire-bonding property as compared 
to that cf the etched flat surface of this first 
embodiment. FIG. 13 (-} shews that the inner lead tip 
1321C or 1321D, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown); In this 
case, however/ a pressed surface cf the inner lead tip is 
not flat as shown FIG. 13 (- ) . Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG. 13(-)(a) 
or FIG . 13( — )(b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference, numeral 1331Ab represents a coining surface. 
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A modified exanDle o* 
semiconductor device in accordance 
embodiment of the present inventic 



£ 



-erei.-.after. "3s. 2(a) through 2:e! are rr = ss -. s = :; .. 4 
views cr" -he modified example cf -.he resi r.-e.-.raps - £: * 
semiconductor device in accrrcan — w-- 

_ vs . . .. — e ; i - c 

embodiment cf -he present invention. ser.ir : 

device of the nodified example as shown in FIG. 3,a>, i 
different frcrr. that of the first embodiment in that a 
Potion of the die pad 232 is chanced, that is, the die 
?ed 132 is exposed to the outside. 2 y the fact that the 
die pad 122 is exposed to the outside, the heat dissipation 
property is improved as compared to the first embodiment. 
Also, in the semiconductor device of the modified example 
as show., in FIG. 3(b), because the die pad 135 is exposed 
to the outside, the heat dissipation property is improved 
as compared to the first embodiment. Unlike the first 
embodiment or the modified example as shown, in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces of the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FIGs. 3(c), 3(d) and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 
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example as shown in FIG. 3 (a, and the moc ,, ;e , £>;a _„. t 
^own in FIG. 3(b), wherein the serr.i -spherical sold* e \ 
net used, and instead, the tcp surfaces c: t.-.e 

~:---r.s are directly used as the ter.-ir.al o— • 

• 

«- erttre r.a.-.uf acturing procedure car, be str.pl : f: ed . 

N5X: ' 5 -'"^-encapsulated semi concur: or =£ v:r* 
acccrdar.ee with a secend e^odi.xent of the _ --7 S _ 
i-er.ticn win be describee. r:c . <(s) /[[['^ 
secttcral view of the resin-enca P sulated semiconducto- 
r's in accordance with the secend emccdi.ent ci -w. 
P-sent invention, FIG. « , b) is £ cross-sectional view 
-luscrattr.g inner leads, taken along the line A3-A< of 
-G. <;.,. and riG . <(c , is a cross . secr . orai 
illustrating a terminal colon,-., taken along the line 33-3< 
- riS. <(a,. Because an outer appearance of t *. 
semiconductor device of the second embodiment is 
substantially the same as that of the first embodiment, it 
is not illustrated in the drawings. In riGr 3, the drawing 
reference numeral 200 represents a semiconductor device, 
210 a semiconductor chip. 211 electrodes (pads,, 220 w ire s, 
"0 a lead frame, 231 inner leads, 231Ab a second surface, 
231AC a third surface, 231Ad a fourth surface, 233 terminal 
columns, 233A terminal portions, 2333 side surfaces, 233S 
cop surfaces, 240 a resin encapsulate. and 270 a 
reinforcing fastener tape. m the semiconductor device of 
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SeC ° nd emb ° di — ' = -ad frame 23 0 coes ... _ a .. 
--d, the semiconductor chic 2:o is fas:er a , ' = 

inner leads 231 oy the reinfcrrirc " = 

- -«*e..er race 
-he semiconductor chip 220 is electrical: v 

electrodes (pads) 222 to the . e -— . ... - 

-e .s-rraces iSl.i- - -• ... 

innCr ISadS 231 * "0. ,; sc , ia :he _ £ee ... ' 

second embodiment, similar , :hs fis „ ' 

electrical connection between .... 

-e resir.-encaps-jlated 
sen-.cconduc-.cr device 200 of this S :rJbo- -, er - 

, sen - -"c an externa: 

-rcucc ;s achieved by dentine 

r _es_: -.-encapsulated 
semiconductor device 20C vie -u a , 

-•- .ermt.nai portions 23^A 

each being -ace of a ser.i-so- 

• 2 - soIde - on a printed 

warcutt substrate, with the - 6 ~>---: ^ • 

portions 233A located 
on tr.e cop surfaces 232S c * - a . m . , 

— — e .er.mcr.al columns 233 

respectively. 

In addition, the sen- : 

cr oev.ee of this second 

10,b,. The manufacturing .echod.o, th'e semiconductor 
device of thiS embodiment using th . lead ^ 

^ shaped by the etching process is substantially the same 

as that of the f^*-«r ©mK^«,* 

*-.st embedment except that, while in the 

case of the first embodiment, the bond,- 

e w -- e bonding process and 
resin encapsulating process a-* „ f 

y H-ocess a.e performed in a state 

wherein the semiconductor chin < s 

CJup -s .astened to the inner 

leads, in the case of the second embodiment, the w ire 
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Poncing process • 

en=aP$Uia -^ Process afft 
- — .n a state wherein :he se „ ;c=n= ., c _ 

-'•*t*n«j together w ish e . "'" p *~ is 

Sr - ea -s 22'. -y -- a 

-sr.-.;cr=i-g fastener tape 270. 

, . r* e c •■ - - 

for - ?"~ess 

e-essary pcrziz , s ^ 

*- ?r ° C *" resin er.caos- a -~ 

-Pleated -h. same .«--•.-.. process art 

* same vsv £c -w a . 

lead - w - 3fi * " • aS »««»T.r. The 

,30 as shown in FIG. ; 0ia , «, c ,- . 

— after J ^ ~ 

F.-G. lO-,,,, shown in 

contour as «»......, . 

c — eo - As this time -n e 

-„ CSRV ««ion.l reinforcing 

-••■•-.r rape 260 (the poly isitf , :a=e , „ sh 9 

c - 9 -'action is used. 

5(a) throuoh 51-1 . £ - 6 
i:i..,.... f "ess-sectional vie w S 
seating modified exano'es a * -• 

o- - K# * °- "^conductor device 

©- -he second embodiment t ha 

ent - -he semiconductor device 
Sh ° Wn in »C.| is different * rom th 

— of the second embodiment, *Z ^ .T"™ 

-.conductor chip thereof which has tie ^ ^ 

.. nas c »e electrodes is 

directed downward. The - 

5(b) a w c examp.es as shown in riCs. 

ebt,in * a by - de „ lces ef ;; 
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. 5(a '' Wherein :he s ^-^-ica: so: de , are 

inSt6ad ' ^ C =? —-aces C f =h . :e _. £ . = " 

«r.«ly useo as the terminal dc-'o^ - '*"* 

-«-•-$. a protective f r « r .- - s — " 
s-r.ares 2233 of the ... 

»• s cneck , ng c?er£z;cr ^ a ^ _ - 

easily performed. """ ~ = 

Hereinafter, a r ...-.. 4 .. 

'-^-.-encapsulated sen;-.— - 1 

=evi= s ia accordance with a ----- _ b _, 

, . »=c iaent 3 - - he r£s 

be cescrioed. ?:s . 6fa , ;s £ 
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1 " ' -s a 

sectional view of ' z »e 

. -«--e.".=aps,: st .ed semiconductor 

-•*-=• or the third embed- — 

sc _... , C '' fc! - s * cross- 
■ «... 9 .i«l view illustrating -.-.re- "eadc - • 

-~.e •"=- A6 °- 6(a), ar.d r:c. 6-1 «, > 

t..) _s a crcss-sec:ional 

vtew tliustratino a te — — • 

, ' S " k «« ^ th. line 

= = = of TIG. 6(c) =w=..«- 

3eca.se ar. outer appearance of the 
semiconductor device of t-e -k- . 

-••-s .hira embodiment is 
substantially the same as that of the first embedilnent , ^ 
- not illustrate, i„ th . drawings . ^ ^ ^ 

reference numeral 300 represents a semiconductor device 
310 a semiconductor chip. 312 bumps. 33 0 a ,ead frame, 33 [ 

inner leads, 331Aa a first sur'ace «u h 

* ace ' 331Ab a second surface, 

332Ac a third su-'aee -a -a - 

33,Ad a fourth surface, 333 terminal 

columns, 333A terminal portions 333b si n 

- ki °- s ' «3B side surfaces, 333s 

"op surfaces, 340 a 



resin encapsulate, and 350 a 
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f.st.red „ the sec „„d 33;fi .„ 

**■•■>- >■=?. r.i ,,. rtby := i5 .,, e ..,:;:..:-* r •*"* 

- -« secor.d surfaces 331Ab. The . : ea = f- £r£ ... t . 
«"eur as shown in FIGs . :0(a) £ _ ^ = 

»y '-he. e-.chinc process of FIG. ::. - s s ,_. 

is'.-tj , b «, wid5h , WA ind K « v abo .: 

«■-.= =>=-.-.cr. of th . , ej;s • ■ 

... "han a 

~ - .-.« the .. eesd s , aces m:m> =; 

ir -~ ieaos 331 ~ =— «. t „. 

■ MSico.-.ouctor chip via burc =s 6 - S v . 

™?s, ecsv connection can be 

" - "o. :3,o )Ibl . rurther , ln the 

th. r„i„-, ncapsul «. d „ mi „ nduc:or ^ (his 

,n d .„ circui; ls acMeved ^ ^ 

«. .- esi „-e„c aps . lsted «„ iconductor device 3m ^ 
PO,-. ib „, •„„ each belng made ef a semi . sphericai 
o„ . prin[ed circuit sobstrate _ Kith 
P— 3 33 , loe . tt- Qn the [op surfsees of ter ^ 
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columns 333, respectively. 

In addition, unlike the se^.:-^v-^ ~ A .. 
-.-.rst err.bodiir.erc, the semi conduct or d 3 vice cf -- - s 
embodiment uses a lead frame which is shapes by the ....... 

process as shown i n r-G. :2. However, -;-. e r.a.-.cf a -- 

method of the semiconductor device of 
substantially the same as that of the 
except that, while in the case cf the first embodiment, the 

wire bonding process and resin -.-.«.,,-. , _ 

r »-.e.i.. e -.cress are 

performed in a state wherein the semiconductor chip :s 
fastened to the inner leads, cn the case of thi 
embodiment, the wire bonding process 



thcs embed ire: 
irst embed 



:hird 
ar.d resin 
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encapsulating process are performed in a state wherein the 
semiconductor chip 310 is fastened to the inner leads 33! 
- via the bumps. Also, the cutting process for the 

unnecessary portions and the terminal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention. In the 
modified example of the semiconductor device as shown in 
"G. 6,d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly used as the terminal 
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portions. Because the pro:*--— ■ 

' -- a * Te -s r.ot usee a.-.c 

side surfaces 3333 cf th» -« — *---. „ , 

- e ---- =3iu--.s 333 are 9 «=. 
so the oaciioe, a checking operation by a :es - _ 
easily performed. 

Hereinafter, a resir.-encapsulated ... .... 

device in accordance with £ * 0 .... h 

- -o-..h er.oocin-.en-: of - - 



present invention will be describ-c r- , . 

sectional v'ew o' r i,„ 

o. the res.n-encapsulatec ser.i conduct c 



device of the four - h e .T.bedi— r-.~ -,. , 



s c cress 



is 
i c 



sectional view illustra-inc i — - . . 

-ed-s, .axe?, alor.c z'r 
line A7-A8 of FIG. 7(a), and ?: 3 . 7(-i - s - _ 

U) - s " c -oss-sectional 
v - ew --1-stratinc a - e -T.--a • 

37-29 0 * r-r 7/Ki a 

--G. 7(b). Because an outer appearance of - he 

semiconductor device of the this fourth embodiment 

substantially the same as that of the first embodiment, 

-s net illustrated in the drawir.es. ^ - . . 

-n .it. /, - ne arawing 

reference »„, <oo represent, . semiccnductor dev 
«0 a semiconductor chip. m pads , 430 ^ ^ 

inn.r lead,. ouu , „„, surf>ce _ ^ ^ 

««e a third ,„,.«. t31M . ;ourth !orface _ <33 mm1mi 

, 33 A t.rmin.i portions. < 333 side surf , eeJ> OJf 

top surface. < 40 a C esi„ .neap....... and <70 insulatin, 

adhaaiv.. th . se „ iconductor ^ ^ ^ 

emoodinent. on. surf . c . of se , iccnductct ^ ^ ^ 

which the pads m are dSsposed is fastened to ^ 
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-e res 



surfaces OlAb of the inner leads <32 by the 
adhesive <70, and the pads All a — ' « - 

a." the .r.ner leads <31 are eiec.r.caliy ccn.-.ecteo 
other by wires 420. The serr.iccnductcr =fiviC£ 
fourth embodiment uses the same lead. frame which is 
the third embodiment, which has the cor.tc-.r as shew: 
-"3. 10<e; and 20(b). Also, in the case cf - hia 
embodiment, as in the case of , he first 6nd ^ 
embodiments, the electrical connection between th 
encapsulated semiconductor device ,00 cf this embod 
and an external circuit is achieved by mounting the res 
encapsulated semiconductor device AGO via the term: 
portions «3A each being .ace of a semi-spherical sold, 
on a printed circuit substrate, wi-_, the ter , ir<a , 
<33A located on the too surfaces of the terminal colun 
<23, respectively. 

FIG. 7(d) is a cross-secticr.al view illustrating 
modified example of the semiconductor device in accordanc 
with the fourth embodiment of the pr'esent invention. j 
the modified example of the semiconductor device as shov 
in FIG. 7(d), the terminal portions each comprising th 
semi-spherical solder are not provided. and the to 
surfaces of the terminal columns are directly used as th- 
terminal portions. Because the protective frame is no, 
used and the side surfaces <33B of the terminal columns A3: 
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re e * POSed to th. outside, a ere-— 
"e-c , u c "«-.i«5 operation bv s - 

can be easily performed. " 

isrrscrs or the invention; 

P-'esent invention provides a res-- e ,. 

semiconductor device emn u • ~" Cn ~° ?s -'- 5: 5 = 

ev.ee employing the e bc»..- e 6 , . 

fra-r* w->-k .• "- 6o -««=' 

—eased terminal ,^ er . ^ 

encapsulated semiconductor device iR a~~- an 
mention does not reo u -^ 6 _ 

" -° C,S; ' °- or bendi, 

° arS " ia case of usinc s - € ., 

.eads ££ shown in rrs. 12 <- - s 
. - • .-.s a result -•-.«. 

Psulated semiconductor de^ e do 

P-^biem in that the « haVe 
aC Che out er leads are b— 0 . 

the r „,,.. nc . ps ... :ttea w 

or an u ^pa.ed to the OTP 
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